Biochemical tests to detect B-type natriuretic peptide (BNP) or N-terminal pro-brain BNP (NT-proBNP) are useful diagnostic methods for patients with possible HF. These tests are valuable prognostic predictors for the entire spectrum of HF disease severity. Therefore, the measurements of BNP or NT-proBNP taken along with conventional clinical assessments may assist clinicians in deciding treatment. The following review briefly summarizes the available information regarding the clinical significance of BNP and NT-proBNP.
INTRODUCTION
Heart failure is a progressive disease that is currently the most common cause of death among all cardiovascular diseases. The prevalence of heart failure continues to rise due to an increase in the proportion of elderly people as well as an increase in the number of patients with chronic heart failure who have survived acute heart failure because of new therapies [1, 2] . Therefore, heart failure is a very important disease from both a medical and socioeconomic standpoint [3] . However, the clinical application of the Framingham diagnostic criteria for heart failure has low sensitivity and specificity and can lead to a variety of diagnoses.
Echocardiography is the gold standard for diagnosing heart failure; it is the most useful method and the basis for diagnostic and therapeutic decision-making. Its disadvantages include high cost and ineffectiveness in patients who are obese or have concomitant chronic lung diseases with respiratory distress. Therefore, biochemical markers have become useful and essential clinical tools for the easy and accurate diagnosis and prognosis of heart failure by clearly determining its incidence and stage [4] . B-type natriuretic peptide (BNP) and N-terminal pro-BNP (NT-proBNP) have been used as routine laboratory tests; a large number of studies have proven their clinical usefulness in the differential diagnosis of serious acute respiratory distress syndrome and the diagnosis and prognostic rating of heart failure [5, 6] . However, both the biochemical markers that have been used in the past and those that have been recently reported on have limited application as diagnostic and prognostic tools and thus have limited general applicability. To address this problem, this paper focuses on the significance of BNP in patients with heart failure.
MAIN FEATURES

Physiology of BNP and NT-proBNP
BNP was first discovered in the porcine brain and hence, it was named brain natriuretic peptide. Later, it was found
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to be secreted from the left ventricular myocardium in response to hemodynamic stimuli such as ventricular volume expansion and pressure overload [7] . The released proBNP enters the circulatory system after it is cleaved into the biologically active C-terminal of BNP and the biologically inactive, NT-proBNP (Fig. 1) . proBNP is primarily synthesized and released in the ventricle in response to ventricular hemodynamic changes; therefore, it can reflect ventricular dysfunction better than other natriuretic peptides (NPs) [8] .
Moreover, it is also known to cause strong vascular relaxation and to stimulate natriuresis. Unlike atrial natriuretic peptide (ANP), BNP does not usually cause immediate changes in normal hearts because its synthesis and secretion increases in response to hemodynamic stimuli over a considerable length of time [9] . The neurohormonal theory explains the major mechanism of heart failure; according to this theory, the level of BNP in the blood increases through activation of the natriuretic peptide system, which acts as a counter-regulatory system, to counteract the impaired neurohormonal balance in response to activation of the systems that induce vascular spasms (renin-angiotensin system, sympathetic nervous system, endothelin system). Therefore, BNP is primarily synthesized and released from the ventricle in response to ventricular hemodynamic changes and stress, and has been reported to indicate ventricular dysfunctions more efficiently than other NPs [10] .
Test methods
BNP testing can be divided into point-of-care tests respiratory distress syndrome, and can be very effective in the differential diagnosis of emergency room patients with heart failure. In general, the diagnostic accuracy is approximately 90% at the cut-off value of BNP (100 pg/mL) or NT-proBNP (162 pmol/L). Due to its high accuracy, the negative predictive value is useful not only in diagnosing heart failure but also in differentiating it from respiratory disorders that lead to respiratory distress [11] [12] [13] . In clinical reality, there are obvious differences in the cut-off values of cases of heart failure with acute symptoms and in those with stable chronic heart failure. The negative predictive value can greatly help in determining the cause of the patients' respiratory distress.
2) Patients with stable chronic heart failure: Most patients with chronic heart failure can maintain their condition unless they develop acute compensated or unresponsive heart failure. According to a study by Cowie et al. on patients with heart failure who presented to a heart failure clinic, BNP demonstrated 97% sensitivity and 84% specificity in the group with BNP values ≥76.4 pg/mL, which was more accurate in the diagnosis of heart failure than chest radiographs [14] . However, Tang et al. recently
showed that among outpatients with stable chronic heart failure, approximately 21% showed normal BNP values, and this was mostly in young women with normal renal function and lower ventricular fibrillation frequencies [15] .
Therefore, particular care should be taken to interpret the test values when examining outpatients with relatively stable chronic heart failure. it is possible that an adjustment of anti-heart failure therapy according to serial measurements of BNP (in addition to standard clinical assessment) may offer improved outcomes [16, 17] . It has been well documented that converting enzyme inhibitors and diuretics lower BNP quite rapidly during the course of increased therapy in heart failure.
Neurohormonal sub-studies from landmark randomized controlled trials of converting enzyme inhibitors in heart failure have suggested that the plasma neurohormonal status can predict the outcome of such therapy. These findings taken together were the rationale for a treatment of heart failure guided by plasma NT-proBNP [18] . However, neither BNP nor NT-proBNP was measured in neuro-hormonal sub-studies of randomized controlled trials of therapy in heart failure until the beta blocker therapy trials were launched. Recently, a French multicenter randomized study evaluated the benefit of BNP-guided therapy in CHF patients in clinical practice. This study showed that in optimally-treated CHF patients, a BNP-guided strategy reduced the risk of CHF-related death or hospital stays for CHF.
The result was mainly obtained through an increase in angiotensin converting enzyme inhibitor and beta-blocker dosages [19] . However, because a cut-off value of BNP or NT-pro BNP for adjusting the anti-heart failure therapy (Table 1) . Therefore, it seems important to use the BNP test not as a stand-alone test but rather as an auxiliary diagnostic tool for heart failure, and to consider the patient's clinical condition in the diagnostic decision-making process [10] .
Prognosis
The BNP concentration is closely related to the incidence and severity of heart failure or absence thereof. In fact, its value increases with increasing severity, which has been categorized by the New York Heart Association functional classification. Therefore, it is very useful in predicting a patient's status and establishing therapeutic strategies (Fig. 3) [17]. The criterion for the diagnostic value of a diagnostic test is its predictive power, which plays a crucial role in the process of therapeutic decision-making. From this point of view, BNP is an independent factor for the prediction of the incidence and mortality rates following myocardial infarction as well as heart failure [20] . Among all prognostic factors, such a clinical outcome is the most significant factor for predicting heart failure, and BNP is believed to be an essential prognostic factor that should be considered in future clinical trials [21] .
CONCLUSION
The results of various studies have verified the high diagnostic significance of BNP and NT-proBNP for heart failure (Fig. 4) . In clinical settings, they are considered objective "rule-out" tests in the emergency or outpatient departments. However, their use as stand-alone diagnostic tools is not recommended; rather, they should always be considered in conjunction with the patient's clinical manifestations. Additionally, as important prognostic factors, they are expected to serve as an important basis for the diagnostic and ther-
